














Evaluation of Effect of Static Combined Loadings on  








A fatigue life evaluation model was proposed for torsional fatigue with static combined stress over wide 
range of lifetime. A total shear strain based model contains effects of change of stress-strain response and 
accumulation of ratcheting strain, mean stress on crack initiation and propagation. It was shown that the 
model is useful for prediction of lifetimes in steels and aluminum alloy under cyclic torsion with static 
combined stress. 






















































𝛾𝑡 = 𝛾𝑒 + 𝛾𝑝 = 𝐶𝑁𝑓
𝑑 + 𝐻𝑁𝑓




















  𝛾𝑒𝑞 = 𝛾𝑚𝑎𝑥 + k
𝜎𝑛𝑚
𝐸
















)𝑒𝑢|𝜆𝜏𝑒𝑞𝑚|         (4) 
λ = 𝜏𝑚 𝜏𝑒𝑞𝑚⁄                  (5) 

































































𝛾𝑐𝑒𝑞 = √𝛾𝑐2 + (√3𝜀𝑐)2              (12) 























































∑ 𝐷𝑟 = (𝐴 𝛾𝑐𝑒𝑞𝑓⁄ )
1 𝑏⁄ 𝑁𝑓 = 1
𝑁𝑓































]10𝛼𝜏𝑒𝑞𝑚     (16) 





1 𝛽⁄ = 𝑚1∆𝛾𝑐𝑒𝑞











Fig.3. (𝐴 𝛾𝑐𝑒𝑞𝑓⁄ )






(𝐷𝑒 + 𝐷𝑝 + 𝐷𝑟)𝑁𝑓 = 1            (18) 



















Fig.4 Configuration of specimens 


































 図 6はそれぞれ中炭素鋼 S45Cとオーステナイト系ステ
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度係数 k0，加工硬化指数 n0を決定した．図 8 に繰返し応
力－ひずみ応答を示す． 
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Fig.8. Shear stress amplitude versus  
















































Fig.10. Comparision between predicted and  









































































































































































































































































































































































Fig.12. Determination of 𝑚1 and 𝑚2; 
(a)S45C(b)SUS316L 
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Fig.13. Comparision between predicted and 
actual life;(a)S45C(b)SUS316L(c)A6N01 
 
k0 n0 C d H β
511.8 0.132 0.009 0.085 0.816 0.534
α k u m1 m2
-0.015 0.003 0.009 762.6 2.43
k0 n0 C d α k u
306.2 0.059 0.016 0.117 -0.024 0.500 0.002





































































k0 n0 C d H β
619.8 0.194 0.009 0.106 0.308 0.424
α k u m1 m2
-0.011 0.003 0.005 1.03×107 4.00
